Background: Osteotomy wafers were routinely used in orthognathic surgery for repositioning the mobilized maxilla to achieve the planned final occlusion. Objectives: The aim of the current study was to determine comparison of thick and thin intermediate wafer in maxillary Le Fort I osteotomies. Methods: This study was done in 9 patients who had maxillary prognathism or retrognathism abnormality. The maxillary cast was oriented using articulator after facebow transfer. Then photographic and cephalometric data was used to determine proper dental arch segments. All 9 patients had Le Fort I combined with mandibular sagittal split osteotomies. The Le Fort I surgery was done on lateral, septum and medial sinus of nasal and trigomaxillary. The cast was removed from the base articulator and think and thick wafers were fabricated for each. Then the wafers were fixed in 1, 2 and 3 mm anterior (A 1 , A 2 and A 3 , respectively). After mobilization of the maxilla and adequate bone removal, the jaws were held in occlusion with the thin intermediate wafer. The maxilla was then located against the stable part of the facial skeleton above using the yet unoperated mandible as an autorotated guide. Then the superior reposition >1 or <1 m between two wafers was determined. Results: According to the results, the superior reposition was higher in thin wafers fixed in A 3 > A 2 compared to A 1 . Also, the same result was detected in thick wafers fixed in A 3 > A 2 compared to A 1 , respectively. However, there was no significant difference in both thin and thick wafers in each fixed locations. Conclusion: These results suggest thick wafers have acceptable results in maxillary Le Fort I osteotomies.
Introduction
Dentofacial abnormality is a condition mainly affecting jaw and dentition. This deformity has adverse effect on chew, speech impairment, unacceptable esthetics, temporomandibular joint disorders and psychological issues [1] . In severe conditions, the orthodontic treatment is not able to achieve the normal asymmetry and co-application of orthodontic treatment and maxillary inferior repositioning surgery is the best treatment option [2] . The aim of the orthognathic surgery relies on accurate repositioning of the jaws based on careful preoperative plan. Anteroposterior and lateral movements of the maxilla are readily reproduced at surgery [3] .
Osteotomy wafers were routinely used in orthognathic surgery as an intermediate guide for repositioning the mobilized maxilla relative to the intact mandible to achieve the planned final occlusion and post-operative proprioceptive guidance [4] . The wafer enables the dental arches to be put in any desired pre-planned position as well as eliminates intra-operative decisions [4] . Additionally, the wafer can be used to stabilize the dental arch segments in the planned position [5] . Two types of the wafers were produced, thin and thick. The thick wafer was fabricated before autorotation of the mandibular cast and the thin after the autorotation [4] . The wafer facilitates the dental arches to be put in desired prepared position [6] .
Based in the literature, the application of the thinnest wafers was conceptually preferred than the thick ones by the surgeons [6] . In another study, Bamber and Harris (1995) reported no difference found between the thick and the thin wafers in 74 percent of the patients [7] . Segmental Le Fort I maxillary osteotomy is a beneficial technique in the management of transverse and vertical maxillary discrepancies [8] as well as the correction of malocclusion and maxillomandibular deformities [9] . Also, Le Fort I allows for movement in all three planes [9] . Since no studies, to the best of our knowledge, have been conducted on role of thick than thin intermediate wafer in maxillary Le Fort I osteotomies. So, the aim of the current study was to determine comparison of thick and thin intermediate wafer in maxillary Le Fort I osteotomies.
Material and Methods
This study was done in 9 patients in one year, who had maxillary prognathism or retrognathism abnormality. The inclusion criteria were patients who had maxillary prognathism or retrognathism abnormality, not being previous ortrognathism surgery, asymmetry in upper maxilla. The volunteer patients who had inclusion criteria informed about the study and signed the form. The maxillary cast was oriented usingarticulator after facebow transfer. Then photographic and cephalometric data was used to determine proper dental arch segments. All 9 patients had Le Fort I combined with mandibular sagittal split osteotomies. The cast was removed from the base articulator and think and thick wafers were fabricated for each. Then the wafers were fixed in 1, 2 and 3 mm anterior (A 1 , A 2 and A 3 , respectively). International Journal of Clinical Medicine
Model Surgery
Reference lines were drawn in order to make all movements visible in a three dimension. Horizontal reference line was drawn at 5 mm above the articulating ring and parallel to the occlusal plane. The Le Fort I surgery were done on lateral, septum and medial sinus of nasal and trigomaxillary. Then upper maxilla fixed in proper coordination. After mobilization of the maxilla and adequate bone removal, the jaws were held in occlusion with the thin intermediate wafer.
The maxilla was then located against the stable part of the facial skeleton above using the yet unoperated mandible as an autorotated guide. Then the superior reposition >1 or <1 mm between two wafers were determined (Figure 1 ).
Results
The demographic information of the patients included into study is shown in Table 1 . Nine patients included into the study (4 men and 5 women) with the mean age of 22.5 years.
According to the results, the superior reposition was higher in thin wafers fixed in A 3 > A 2 compared to A 1 . Also, the same results was detected in thick wafers fixed in A 3 > A 2 compared to A 1 , respectively. However, there was no significant difference in both thin and thick wafers in each fixed locations (pvalue ≤ 0001) (Figure 2 ).
Discussion
As observed in this study, there was no significant difference in both thin and thick wafers in each fixed locations. Based on the data, thick wafers have acceptable results in maxillary Le Fort I osteotomies. Recently, Firouzei in a comparative study of thin and thick surgical splint during Le Fort I osteotomy in vertical maxillary excess reported the use of thick splints will cause the maxilla to take a more correct position [10] . Also, Bamber and Harris reported no difference found between the thick and the thin wafers in 74 percent of the patients [7] . It has also been suggested thicker wafer posteriorly (<2 mm) provides some room for upward recoiling of the condyle postoperatively [11] . As showed, the surgeons don't like thick wafers and the thin wafer is much more preferred [12] [13].
Thick wafer proved to be more revealing of posterior bone interference on autorotating the mandibular and maxillary block for plate fixation [7] . There is a belief thick wafer has wrong position or manipulate, so because of that operator's prefer thin wafers [7] . Similar to thin wafer, the thick wafer was not influenced by the articulator's autorotation of the mandibular cast [7] . In our study the final discrepancy and positioning of the osteotomized mandible was similar between 2 types of the wafers which was in agreement with previous reports [12] . The thick wafer eliminated simulation of the mandibular autorotation [1] .
In our study, thick wafers have acceptable results in maxillary Le Fort I osteotomies. The LeFort I osteotomy is commonly used for the correction of malocclusion, maxillomandibular deformities and dentofacial asymmetries [9] . However, there was no previous paper on effect of thin or thick wafers in maxillary Le Fort I osteotomies. So, we were not able to compare our results with it. In conclusion these results suggest thick wafers have acceptable results in maxillary Le Fort I osteotomies. Of the limitations of the current study was to limit sample size of the patients. We think further researches needed to determine the accuracy of the results.
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